Calculation of RD rates and CEST intensities for exchange models I and IV
The theoretical relaxation rate at a given CPMG field strength (CPMG) was calculated by
where TCPMG = 4n and CPMG =n/TCPMG, TCPMG is the total time of the CPMG period,  is half of the delay between the centers of two successive 180° pulses, 2n is number of CPMG pulses; Mn  (2) and M0 (2) 
[3]
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In eqs. 3 and 4, R2j and j are the transverse relaxation rate and resonant frequency (in radians per second) of a spin at state j, respectively; kjk is the conversion rate from state j to state k; i = 1  .
The theoretical intensity of a spin at state N (or state 2) at a given weak rf field was calculated by
where M(6) is the 6 th element of magnetization vector M. M is given by
where M0 is the initial magnetization vector and equal to [0 0 p1 0 0 p2 0 0 p3] T for a 3-state exchange and [0 0 p1 0 0 p2 0 0 p3 0 0 p4] T for a 4-state exchange; t is the saturation time; A is an exchange matrix. For a 3-state model (model I), A is given by 32  13  23   32  23  3  23   3  32  23  23   32  23  21  12  12   32  23  21  22  2  12   32  2  23  21  22 
For a 4-state model (model IV), A is given by 
In eqs. 7 and 8, j = j -rf, where rf is the angular frequency of the weak rf field applied in CEST; x and y are the x and y components of the rf field strength (in radians per second); R1j is the longitudinal relaxation rate of a spin at state j. Figure S3 . Representative CEST (a, c, e, and g ) and RD (b, d, f, and h) The shifts in the unfolded state were predicted using the ncIDP predictor tool (http://nmr.chem.rug.nl/ncIDP/ ). For the exchange rates larger than 0.1 s -1 , they were measured by the amide hydrogen exchange method in 95% H2O and 5% D2O. For the rates smaller than 0.01 s krc was predicted using an online software tool (http://sblab.sastra.edu/cintx.html).
Figure S1. Representative experimental and calculated CEST (left panel) and RD (right panel) profiles described well by model I (Q42). Experimental CEST points recorded with rf field strengths of 13.6 and 27.2 Hz are indicated by ○ and □, respectively. RD data points recorded on 800 and 500 MHz are indicated by ○ and □, respectively. The best fits obtained with model I are solid lines.

Figure S2. Representative experimental and calculated CEST (left panel) and RD (right panel) profiles described well by model IV rather than by model I (F55
